X-ray crystallographic analysis of a metalloprotein requires knowing the electronic state of the metal center, if one wants to elucidate the exact function and/or reaction mechanism. As an example, we show our recent structural analysis of the heme oxygenase reaction intermediate which is involved in the third step of the heme degradation reaction. The reaction intermediate was crystallized under anaerobic condition, and the obtained crystals were frozen into liquid nitrogen. The absorption spectra of the single crystal before and after X-ray irradiation were compared with that of the frozen solution in 100 K cold nitrogen stream. The determined structure offers the first solid evidence for the presence of a water cluster in the distal pocket of this catalytically critical intermediate. This structure combined with the QM/MM calculation supports our proposal that the biliverdin is produced via Fe-OOH verdoheme intermediate.
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